DNA mimicry by proteins and the control of enzymatic activity on DNA.
Cells are unable to perform any function on their DNA in the absence of proteins, and it is of vital importance that these proteins only perform their function at appropriate times during the cell cycle. Thus, DNA-binding proteins are always controlled by a wide range of other factors, primarily other proteins. These controlling factors usually block access of the protein to the DNA, often operating by simple competitive inhibition. However, it has recently been demonstrated that DNA-binding proteins can be controlled by the direct binding of the control protein to the DNA-binding site on the first protein. The structures of these control proteins have revealed that they mimic the structure and electrostatics of DNA. This review highlights the roles of DNA mimics in the control of DNA-binding proteins, suggests other possible candidate proteins using DNA mimicry, and puts forward a range of potential uses of DNA mimics.